On the use, and reuse, of polymers for the treatment of hydrocarbon contaminated water via a solid-liquid partitioning bioreactor.
Aqueous environments contaminated with diesel components pose a threat to the native biota due to the intrinsically toxic nature of the many hydrocarbon compounds present. In the event of diesel being released into an aqueous environment it is imperative that the contaminant is recovered in a rapid manner to ensure the safety of aquatic organisms as well as to maintain desired water quality. The research presented in this study investigates the potential of polymeric sorbents to recover diesel from a contaminated aqueous source. Thermoplastic materials, such as styrene butadiene derived polymers, were shown to substantially reduce diesel levels in excess of 98% with 90% of this recoverable fraction being removed in less than 30 min. Recyclable materials, such as used automobile tires, were shown to obtain similar results with added potential benefit including lower cost and reuse of a waste material. The polymeric sorbents were also biologically regenerated and this was accomplished in a solid-liquid two-phase partitioning bioreactor, in which 65% of the initial diesel contamination was degraded within a 9 day period. The result of this work was the demonstration of a low cost, reusable remediation technology for the recovery, and destruction of diesel from aqueous environments.